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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments, see Remarl<s, filed August 25, 2008, with respect to the objection 
to the drawings have been fully considered and are persuasive. The objection to the drawings 
has been withdrawn. 

2. The objection to the specification is withdrawn in view of the amendment to the 
specification. 

3. Applicant's arguments filed October 31 , 2008 regarding the claim rejections under 35 
U.S.C. 103 have been fully considered but they are not persuasive. Applicant argues with 
regard to amended claim 1 that IVIadsen does not disclose a controller that directs the flow of 
cerebrospinal fluid into the first or second drainage path in response to the inclination of the 
individual. This is not persuasive because the programmable controller 80 is controlled by 
signals sent from a microprocessor of control 106 to actuator 108 which "adjusts the adjustable 
barrier in order to provide optimal treatment conditions". Optimal treatment is interpreted herein 
as providing drainage of excess CSF fluid without causing either underdrainage or 
overdrainage, which can occur, respectively, when the patient is in the supine position and the 
upright position. The adjustable barrier 36 has only two heights that it moves between and 
IVIadsen discloses that the height which is altered by the actuator, which is in turn controlled by 
the microprocessor, determines the threshold pressure for the fluid to unseat the diaphragm and 
flow through. (Col. 3, lines 52-57, Col. 4, lines 15-18, Col. 7, lines 14-17) Therefore, the 
programmable controller 80 clearly directs the flow of said cerebrospinal fluid into said first or 
second drainage paths in response to the inclination of said individual 
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4. As to the argument that the Madsen device works differently because it uses the second 
drainage path only when the CSF pressure increases to dangerous levels, it is noted that the 
features upon which applicant relies (i.e., specifically when or how frequently each recited 
drainage path is used or a particular pressure threshold) are not recited in the rejected claim(s). 
Although the claims are interpreted in light of the specification, limitations from the specification 
are not read into the claims. See In re Van Geuns, 988 F.2d 1 181, 26 USPQ2d 1057 (Fed. Cir. 
1993). The upright path of IVIadsen is also variable in contrast to applicant's argument as the 
valve is closed in response to fluid pressure, which itself is variable. Applicant has not defined 
"normal operation" and has not claimed a pressure threshold as mentioned above, therefore 
there is nothing in the claims, even as amended, to exclude the IVIadsen device as prior art. 

5. Applicant's arguments with regard to dependent claims 2-5 and 7-1 1 have been fully 
considered but are not persuasive, as applicant's arguments depend entirely on arguments 
regarding the rejection of claim 1, which have been addressed supra. 



Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign 
country or in public use or on sale in this country, more than one year prior to the date of 
application for patent in the United States. 

7. Claims 1-5 and 7 are rejected under 35 U.S.C. 102(e) as being anticipated by Madsen et 
al (U.S. Patent No. 6,383,160). 
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With respect to claim 1 : Madsen teaches a system for regulating the flow of cerebrospinal fluid 
(hereafter, "CSF") from the brain of an individual comprising an implantable controller in the 
form of anti-siphon shunt valve 80 adapted to be in fluid communication with said CSF and 
having first and second drainage paths 86 and 88, respectively, wherein said controller 80 
directs the flow of said cerebrospinal fluid into said first or second drainage paths in response to 
the inclination of said individual. (Fig. 10, Col. 6, lines 17-27) The first flow path 86 taught by 
Madsen comprises a passive low resistance flow path inasmuch as Madsen teaches that CSF 
flows through path 86 with little or no resistance under normal circumstances when the patient is 
recumbent/supine. (Col. 6, lines 37-43) The system taught by Madsen further comprises a 
programmable variable check valve in the form of high resistance valve 90 along second 
drainage path 88 that can be preset to a particular opening pressure. (Col. 6, lines 53,54) 
This direction of flow in response to inclination of the individual as taught by Madsen is 
accomplished via a closed-loop feedback control system wherein orientation sensor 104 that 
provides data on the orientation of the housing to determine if the patient is recumbent or 
vertical sends said data as an input to controller 106, which in turn sends control signals to 
actuator 108 which adjusts the height of an adjustable barrier 38 which in turn applies pressure 
to a ball valve that seats against the pathway 88, directing flow into pathway 86. (Fig. 12, Col. 7, 
lines 6-17) Hereafter in this Office action, the controller 106 taught by Madsen will be referred to 
as "control 106" to avoid confusion and distinguish the controller from controller 80 previously 
established in this action. The entire feedback system is in vivo, implanted within the housing of 
the anti-siphon shunt valve 80. Thus, the controller 80, including the feedback system therein, 
directs the flow of said CSF into said first or second drainage paths 86 or 88 in response to the 
inclination of the individual. (Col. 7, lines 18-23) 
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With respect to claim 2: The first drainage path 86 is a supine flow path inasmuch as Madsen 
teaches that this is a path of least resistance through which CSF flows when the patient is 
recumbent, i.e. supine. (Col. 6, lines 37-43) The controller 80 directs the flow of said fluid into 
said supine flow path when said individual's inclination is supine or substantially supine 
inasmuch as Madsen teaches that data provided from orientation sensor 104 as to whether the 
patient is recumbent or vertical is provided to control 106, which sends signals to actuator 108 
to adjust the adjustable barrier accordingly to provide optimal drainage conditions for the patient 
according to the inclination of the user, wherein sensor 104, control 106 and actuator 108 are 
integral to the controller 80. (Col. 6, lines 6-17) 

With respect to claim 3: The second drainage path 88 is an upright flow path inasmuch as 
Madsen teaches that when the patient stands up (or sits up), the anti-siphon valve 10 exhibits a 
high fluid flow resistance that is greater than the resistance of high-resistance valve 90, thus 
forcing valve 90 open to allow drainage of fluid through second pathway 88 to outlet 94. (Col. 6, 
lines 43-52) The controller 80 directs the flow of said fluid into said upright flow path when said 
individual's inclination is vertical or substantially vertical inasmuch as Madsen teaches that data 
provided from orientation sensor 104 as to whether the patient is recumbent or vertical is 
provided to controller 106, which sends signals to actuator 108 to adjust the adjustable barrier 
accordingly to provide optimal drainage conditions for the patient according to the inclination of 
the user, wherein sensor 104, control 106 and actuator 108 are integral to the controller 80. 
(Col. 6, lines 6-17) 

With respect to claim 4: The system taught by Madsen further comprises an inclination sensor 
in the form of orientation sensor 104 for sensing the inclination of said individual by sensing the 



Application/Control Number: 10/500,281 Page 6 

Art Unit: 3761 

inclination of the shunt valve housing. (Col. 6, lines 6-17) The controller 80 is responsive to said 
inclination sensor 104 inasmuch as the data sent from sensor 104 is processed by a control 106 
which then sends a signal to actuator 108 to adjust the barrier 38 of the valve 10 to provide 
optimal drainage conditions for the patient, and sensor 104, control 106 and actuator 108 are all 
structural elements of controller 80. 

With respect to claim 5: The system further comprises a bi-stable latching valve in the form of 
anti-siphon valve 10 comprising a rotatable magnet actuated by remote device 56 that causes 
rotation of a rod 48 that adjusts the height of an adjustable barrier 36 that seats in and blocks a 
fluid pathway if desired. The rotating magnet, rod, barrier and externally applied magnetic field 
collectively constitute a bistable latching valve inasmuch as the rotatable magnet is a stepping 
motor as taught by reference to U.S. Patent No. 4,595,390 to Hakim et al and thus Madsen 
teaches a stepping motor, rod, barrier and externally applied magnetic field. (Col. 5, lines 18-30) 
The stepping motor, rod, and barrier or platform are all structural elements disclosed by 
applicant in Figs. 1 and 2 as constituting the claimed bistable latching valve. (Specification, 
(Page 11, line 30 - Page 12, line 6) Both the claimed bistable valve and the antisiphon valve 10 
of Madsen are bistable because they are able to automatically open without any external force 
applied to relieve fluid pressure by allowing drainage. For clarification, in Fig. 2 and as disclosed 
by applicant on Page 1 1 , paragraph 2 of the specification, the variable spring length check valve 
is comprised of the sapphire ball 52 and its biasing element, the spring 53. The bistable valve, in 
series with the check valve as indicated in Fig. 1 , is comprised of the rotating nut 55 driven by a 
stepping motor (not shown), the rod 56 and the adjustable platform or barrier 57. (Specification, 
Page 1 1 , line 30 - Page 12, line 6) The controller 80 directs the flow of said fluid by actuating 
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said latcliing valve via actuator 108 that adjusts the height of barrier 38 to allow for fluid 
communication with said first or said second drainage paths 86, 88, respectively. 

With respect to claim 7: Madsen teaches by reference to U.S. Patent No. 4,595,390 to Hakim et 
al an anti-siphon valve that is present in pathway 86, the passive low resistance flow path, that 
has an adjustable closing pressure adjustable to any pressure between 20-190 mm H2O (1.5- 
14.0 mm Hg) which would necessarily serve as the maximum intraventricular pressure of the 
CSF flowing therethrough. ('390, Col. 10, lines 14-33) A CSF intraventricular pressure beyond 
the closing pressure would cause closure of the anti-siphon valve. Since a closing pressure of 
15 mm Hg falls within the range taught by Hakim, Madsen by reference to Hakim anticipates the 
limitation "wherein said passive low resistance flow path maintains a maximum intraventricular 
pressure of about 15 mm Hg". 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

9. Claims 8-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Madsen et 
al ('160). 

With respect to claim 8: The system taught by Madsen further comprises a programmable 
variable check valve in the form of high resistance valve 90 that can be preset to a particular 
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opening pressure. (Col. 6, lines 53,54) Valve 90 is in said second flow path 88 (Fig. 10). 
Madsen teaches that control 106 can be implemented by a microprocessor which is implanted 
within the housing to perform all measurement and control functions. (Col. 7, lines 18-21) 
IVIadsen also teaches that the valve 90 can be a diaphragm (Col. 6, line 56) and teaches an 
alternate embodiment of the anti-siphon valve 10 that has a barrier 36 (identical to barrier 38 in 
the embodiment of Fig. 10) that is acted upon by a diaphragm 32. (Col. 3, lines 22-30) 
Therefore, Madsen teaches an alternate embodiment of the barrier 32, barrier 36, is actuated by 
actuator 108 whose movement is controlled by control 106 in response to data from inclination 
sensor 104 regarding the inclination angle of the individual. 

IVIadsen does not disclose a single embodiment in which the opening (i.e. cracking) 
pressure of said check valve 90 is modified based on the inclination angle of said individual. 
However, it would be obvious to one of ordinary skill in the art to modify the device of Madsen 
so as to create a single embodiment wherein wherein the cracking pressure of said checking 
valve is modified based on the inclination angle of said individual as an alternate means for 
programming the programmable check valve to effect proper drainage of CSF to relieve 
intracranial pressure. The adjustment of the barrier in the device suggested by Madsen would 
be actuated by a second actuator identical to actuator 108 whose movement would also be 
controlled by control 106 upon receipt and processing of data regarding the inclination angle of 
the individual from inclination sensor 104. The device fairly suggested by Madsen thus renders 
the limitation "wherein the cracking pressure of said checking valve is modified based on the 
inclination angle of said individual" obvious. 

With respect to claim 9: The opening/cracking pressure of programmable variable check valve 
90 suggested by Madsen is continually modified by second actuator 108 acting on signals from 
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control 106, which is in turn is acting on data from inclination sensor 104 regarding the current 
inclination angle of the individual. (Col. 7, lines 6-17) With regard to the limitation "to maintain a 
relatively stable intraventricular pressure for a range of inclination angles", the device fairly 
suggested by Madsen meets all of the claim limitations as to a programmable variable check 
valve having a cracking pressure that is continually modified based on the inclination angle of 
the individual, and a maximum intraventricular pressure as disclosed and claimed is maintained 
by the device (see the rejection of claim 10). Therefore, the device fairly suggested by IVIadsen 
necessarily maintains a stable intraventricular pressure for a range of inclination angles. 

With respect to claim 10: Madsen teaches by reference to '390 to Hakim that the anti-siphon 
device can be set at any closing pressure between 20-190 mm H2O (1.5-14.0 mm Hg) ('390, 
Col. 10, lines 14-33), which would act as the maximum intraventricular pressure prior to closing 
of the valve. Madsen also teaches a closing pressure for valve 90, beyond which the CSF which 
would create additional intraventricular pressure (hereafter "IVP") and backup in path 86. 
Madsen does not teach that the stable intraventricular pressure is between 5 mm Hg and -5 mm 
Hg. It would be obvious to modify the device of Madsen such that the stable intraventricular 
pressure is below the maximum intraventricular pressure equal to closing pressure of the 
antisiphon valve to prevent backup into pathway 86. Madsen also fairly suggests continually 
modifying the cracking pressure to maintain a relatively stable intraventricular pressure by 
suggesting a device in which the cracking pressure of valve 90 is modified by adjusting barrier 
36 according to the inclination of an individual. Therefore Madsen suggests a stable 
intraventricular pressure that is equal to the closing pressure of the anti-siphon valve, i.e. 
between 1 .5 - 14.0 mm Hg and equal to the cracking pressure of the check valve to maintain a 
stable intraventricuair pressure without exceeding the maximum, causing backup in path 86 and 
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potential overdrainage by exceeding the cracking pressure of valve 90, opening said valve 90. 
This range for stable intraventricular pressure fairly suggested by Madsen overlaps and renders 
obvious the claimed range for stable intraventricular pressure of between 5 to -5 mm Hg. 

With respect to claim 11: The controller 80 implanted in said individual further comprises an 
inlet connection 92, an outlet connection 94 spaced from said inlet connection 92 (Col. 6, line 
23), and an inlet cannula in the form of inlet tubing 22 with a distal and proximal end, wherein 
said distal end of said inlet cannula is located near the ventricle of the brain and said proximal 
end of said inlet cannula is connected to said inlet connection 92 of said controller 80. The 
controller 80 also comprises an outlet cannula in the form of outlet tubing 24 with a distal and 
proximal end. The proximal end of said outlet cannula 24 is connected to said outlet connection 
94 of said controller 80. (Col. 3, lines 40-50) 

Madsen does not explicitly teach that the location of said distal end of said outlet 
cannula 24 is any of the peritoneal space and the right atrium of the heart. However Madsen 
discloses that it is known in the art to treat hydrocephalus, caused by excess intracranial 
pressure due to excess CSF fluid adjacent the brain, by using a fluid shunt system to drain 
excess CSF from the cerebral ventricles to the peritoneal cavity/space. Therefore it would be 
obvious to one of ordinary skill in the art to modily the device of Madsen such that the location 
of the distal end of the instant outlet cannula is the peritoneal space with a reasonable 
expectation of success to provide a means to treat hydrocephalus. 



Application/Control Number: 10/500,281 Page 1 1 

Art Unit: 3761 

Conclusion 

10. THIS ACTION IS MADE FINAL. Applicant is reminded of tlie extension of time policy as 
set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
IVIONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing date 
of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to MELANIE J. HAND whose telephone number is (571)272-6464. The 
examiner can normally be reached on Mon-Thurs 8:00-5:30, alternate Fridays 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tatyana Zaiukaeva can be reached on 571-272-1 115. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Melanie J Hand/ 
Examiner, Art Unit 3761 

/Tatyana Zaiukaeva/ 

Supervisory Patent Examiner, Art Unit 3761 



